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ABSTRACT 

The  main  objective  of  our  project  is  to  reduce  the  false  seam  joints.  There  are  many  important  issues,  such  as 
waiting  for  a  lost  robot,  checking  individual  parts,  unnecessary  manual  nutrition  and  increasing  the  cycle  time  of  this 
soldering  joint.  When  the  cycle  times  are  getting  longer,  the  company's  revenue  decreases  accordingly. 
Many  large  manufacturing  companies  have  discovered  this  false  weld  defect  at  the  end  of  the  painting.  In  other  words, 
in  the  field  of  quality,  if  an  error  is  detected  in  the  material  during  the  inspection,  it  is  completely  lost.  The  content  is 
processed  or  replayed  until  the  entire  row  is  stopped  and  the  entire  row  is  off.  This  manufacturer  proves  a  defect  in  two 
ways.  One  is  with  a  laser  and  another  by  ultrasound.  Test  equipment  is  placed  in  the  mass  zone  for  testing  purposes. 
You  can  get  99%  of  the  correct  output.  However,  this  is  not  necessary  if  the  error  is  completely  lost  in  the  final  stage, 
if  the  economic  cost  of  these  devices  is  high  and  if  the  skilled  worker  has  to  deal  with  this  problem,  our  project,  therefore, 
will  use  another  device.  To  avoid  this  error  in  the  initial  phase,  we  found  that  the  weld  at  the  main  point  increased  due  to 
the  poor  solution  in  the  drawer.  Using  simple  Plc  coding  methods,  we  use  light  and  automation  sensors  to  develop  devices 
that  detect  seat  position  changes.  We  use  the  Six  Sigma  method  to  eliminate  this  error.  It  is  possible  to  eliminate  the  risk 
of  wrong  place  welding  and  reduce  the  output  defect  by  100%. 
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INTRODU  CTION 

It  is  one  of  the  most  advanced  applications  in  the  manufacture  of  place  welding  robots.  Automatic 
resistance,  the  spot  welding  speed  accuracy  [1-5],  efficiency  and  cost  savings  are  mainly  recognized  in  the 
automotive  industry.  But  the  industry  needs  the  most  mature  solution  to  continue  growing.  End  users,  including 
experts  from  three  major  car  manufacturers,  are  looking  for  unprecedented  speed  and  access  in  robotic  applications. 
The  engineer  is  lighter  than  the  modular  system,  requiring  longer  cycle  time  and  better  tool  arm  (EOAT),  and 
suppliers  meet  the  design  requirements  of  the  automotive.  We  need  more  new  spot  welding  robots  [6-8]. 

Motoman  has  announced  a  dedicated  welding  controller  (ES  165  and  ES  200  165  200  kg)  -  Figure  3. 
The  robot  is  designed  for  use  (air,  water,  energy).  Cable  by  arm  and  robot  wrist.  The  standard  cable  kit  is  compatible 
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with  a  servo  or  air  gun.  Internal  extraction  eliminates  the  need  for  support  and  the  outer  band  rotation  [1 1-16]. 


Chris  Anderson  of  Motoman  Inc.  said:  "The  robot  engine  is  self-developed  and  provides  long-term  reliable 
service  with  an  average  failure  of  24,000  hours."  Quick  connectors  are  easy  to  replace  and  preventive  maintenance  can  be 
designed  using  the  main  components  of  a  robot  engine.  " 

The  offline  program  can  be  used  directly,  without  interruption  due  to  a  cable  interruption.  The  cables  are 
integrated  into  thin  arm  configurations,  which  provide  easy  access  to  robotic  manufacturer  warranty  periods.  Limited  space 
and  original  equipment,  such  as  field  extraction  methods  [9-10]. 

The  most  common  causes  of  robotic  welding  robots  are  the  torches  and  cables  (robot  devices)  used  to  handle 
firearms.  The  dynamic  movement  of  robot  movements  causes  fatigue  and  downtime,  and  spot  welding  guns  may 
experience  damage  damage.  Robotic  equipment  is  minimized  because  the  control  panel  only  requires  a  device  to  maintain 
air  energy  and  signal  by  placing  a  torch  on  a  fixed  support  [17-21].  The  Crawford  EOA  system  explains  that  robots  are 
more  robust  and  require  more  time. 

PROBLEM  DESCRIPTION 


Figure  1:  Before  Installation  of  BSC  Device 


Nissan  factory  opened  in  May  2016.  The  company  started  production  of  cars  such  as  a  Renault  dust  collector, 
Reynolds,  Kara,  Nissan  Terrano  and  Nissan  Tiana.  This  vehicle  is  an  SUV  rnodel.  We  will  develop  production  lines  and 
production  areas  to  produce  such  vehicles  [32-38].  In  June  2017,  the  alliance  decided  to  produce  a  car  for  the  Nissan 
Maikura.  This  Nissan  Maikura  size  is  smaller  than  4x4  vehicles. 


Impact  Factor  (JCC):  7.6197 


SCOPUS  Indexed  Journal 


NAAS  Rating:  3.11 


Eliminating  Wrong  Spot  Welding  by  Robots  in  Production  Line 


1185 


a  ren 


Figure  2:  Wrong  Spot  Welding  Areas 

Nissan  factory  opened  in  May  2016.  The  company  started  production  of  cars  such  as  Renault  dust  collector 
[29-31],  Reynolds  Kara,  Nissan  Terrano  and  Nissan  Tiana.  This  vehicle  is  an  SUV  model.  We  will  develop  production 
lines  and  production  areas  to  produce  such  vehicles.  In  June  2017,  the  alliance  decided  to  produce  a  car  for  the  Nissan 
Maikura.  This  Nissan  Maikura  size  is  smaller  than  4x4  vehicles  [22-28]. 


In  the  last  three  years,  frorn  mid-2017  to  mid-2015,  we  experienced  special  damage  during  bodybuilding. 
It  is  an  improper  place  welding.  The  welding  spot  is  not  in  the  right  position.  For  this  problem,  the  company  has  a  major 
problem:  lost  time,  robot  time  and  replacement  cost. 

Inspecting  problem 

•  Inspect  this  problem, 

•  Cause  and  effect  of  the  problem, 

•  How  to  rectify  the  problem, 

•  Management  theories  for  analyzing  the  problem. 

•  Design  and  fabrication  of  the  problem  detecting  device. 


Figure  3:  Problem  Description 
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•Actual  spec  for  roof 
ditch  gap  is  I2mm  +/- 
1  mm 

•Tip  outer  dia  is  9mm 

•Clearance  only  2  mm 
in  lower  spec 

•It  is  a  precision 
welding,  it  depends 
with  high  dlmensional 
accuracy. 


5—6  mm 


Figure  4:  Errors  in  Body  Seating 

Our  fault  tracking  system  must  have  nominal  size,  minimum  maintenance,  space  savings,  accuracy,  short  cycle 
time  and  can  operate  automatic  boats  without  power.  We  determined  that  it  was  not  in  the  right  position  in  a  lower 
platform  blockade  blockade.  Due  to  this  change,  the  roof  has  deviated  from  the  entire  area.  This  change  causes  a  place 
welding  error.  The  robot  is  only  programmed  to  be  welded  to  the  roof.  It  is  unknown  whether  the  weld  is  made  in  the  right 
position  or  not. 


We  decided  to  calculate  the  defect  at  the  date  of  manufacture.  We  found  that  20  different  body  parts  lost  every 
eight  (8)  changes  in  this  false  state.  The  latest  magazine  has  presented  a  way  to  solve  this  mistake.  The  main  manufacturer 
is  only  aware  of  the  spot  welding  error  in  the  field  of  quality.  Laser  and  ultrasound  are  used.  However,  all  waste  is 
calculated  in  the  production  process:  they  do  not  require  other  areas  to  be  controlled  as  they  lose  waiting  time  in  the 
mounting  area  while  maintaining  robots.  And  you  will  lose  this  result  between  recycling  rejects  and  increasing  cycle  time. 


Actual  Spot  Area 


st  peilectarea 


at  perfect  area 

Figure  5:  Actual  Spot  Welded  Area 


Wrong  Spot  Welding  Areas 
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Figure  6:  Wrong  Spot  Welding  Areas 


Sig  Sigma  Flow  Chart 
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Figure  7:  Six  Sigma  Diagram 

Fish  Bone  Diagram  (Cause  and  Effect) 


C  'tuisi’  Jt  ICff'c’t  t  for  tvrrfntr  snttt  h nhs 


Here,  we  have  decided  to  design  and  implement  a  new  device  to  overcome  the  issue.  To  do  a  complete  study  of 
the  below  mentioned  factors,  have  been  completed  by  brain  storming 

Our  inspecting  device  should  be  smaller  in  size. 

•  It  shouldn’t  disturb  the  pallet  line  while  inspecting. 

•  Maintenance  should  be  less. 

•  No  separate  man  power  needed. 

•  99.9%  of  accuracy  needed. 

•  The  cost  required  for  installation  is  less. 

•  All  inspection  should  be  carried  out  automatically. 

•  Device  should  cover  only  less  in  the  production  line. 
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•  It  should  be  eco  friendly. 

•  Less  electricity  needed  to  operate. 

•  Less  cycle  time  period.. 

•  It  should  be  a  combination  of  electro-mechanical  operation. 

Nx-Cad  Modelling 

After  completing  our  pencil  sketch,  we  again  went  to  the  pallet  line  and  we  compare  our  sketch  and  real  time 
view.  After  getting  approval  from  the  engineering  department.  We  have  started  our  designing  procedures. 


Figure  9:  Layout  of  BSC  Device 


Figure  10:  Nx-Cad  Design 


www.tiprc.ore 


SCOPUS  Indexed  Journal 


editor@tjprc.org 


1190 


P.  Vignesh,  M.  Parivallal,  D.  Mohankumar  &  Naveenchandran.  P 


Figure  11:  NX-Cad  Design 

We  decided  to  develop  NX-CAD  mechanical  design  software.  The  nx-cad  software  is  easier  to  use  than  the  same 
kind  of  software,  zero,  pro-e,  catia.  First  I  developed  each  component  and  installed  separately.  If  you  are  having  difficulty 
gauging  certain  components,  you  can  easily  modify  and  reinstall  the  model. 

Product  and  manufacturing  information  (PMI)  is  used  in  product  development  systems  and  3D  CADs  to  provide 
design  information  for  production.  PMI  contains  information  on  surface  packaging  of  text  annotations  and  specification 
dimensions  and  geometric  tolerance  (GD  &  T) 

INSTALLATION  OF  BSC  DEVICE 

After  assembling  the  component,  the  device  is  to  be  installed  in  the  production  line,  before  installing  the  device, 
the  basement  area  of  the  platform  is  to  be  measured  for  removing.  Here  accurate  measure  is  to  be  taken,  because  if  excess 
amount  of  material  is  as  been  removed,  there  will  be  a  problem  raised  in  line.  So,  we  have  take  measurements  easily. 
And  we  also  want  to  keep  in  mind  the,  there  is  horizontal  and  vertical  sensor  placed  in  the  platform,  so  during  the  time  of 
installation,  those  sensors  must  be  in  safer  condition.  Our  device  should  not  damage  any  important  component  in  the 
pallet  line. 


Figure  12:  Installation  of  Body  Seating  Conformation  Device 


Deployment  of  Body  Seating  Conformation  Devices  in  Production  Line 
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When  the  car  body  reaches  the  area  of  spot  welding,  the  conformation  device  rnovies  forward,  and  this  movement 
is  carried  by  using  linear  guiderail,  which  is  fixed  at  the  base.  During  time  when  the  body  reaches  to  that  area,  the 
horizontal  sensor  placed  in  the  platform  will  give  digital  pulse  to  the  plc  controller,  and  it  gives  signal  to  the  automation 
system  which  is  connected  to  the  air  compressor.  This  air  compressor  supplies  air  to  the  single  acting  cylinder  was  that  is 
mounted  in  the  base  of  the  device  at  carriage  on  the  guide  rail.  After  the  setup  moves  forward  near  to  the  clamp  area,  the 
sensor  which  is  placed  in  the  1-block  structure  will  start  to  sense  the  variation,  if  there  is  positive  result,  the  normal  0  and  1 
signal  is  send  to  the  controller  and  the  production  line  moves  normally. 

If  there  is  any  defect  or  variation  in  the  clamp  seating  area  the  sensor  will  sense  this  variation  and  send  reverse 
signal  1  and  0  to  the  controller,  there  the  controller  circuit  will  lock  the  gate  and  stops  the  production  line.  Until  this  both 
quality  and  production  area  will  control  the  operation.  After  detecting  the  defect  the  variation  data  will  send  to  the 
production  controller,  here  quality  controller  doesn’t  receive  these  data  because,  these  defect  is  going  to  rectify  in  the 
production  area  itself. 

After  receiving  these  data,  production  department  will  send  the  service  or  operating  engineer  to  the  line  and  they 
will  rectify  the  variation  and  improper  seating  condition. 


Figure  13:  Proper  Seating  Condition 


In  the  production  line,  the  shop  test  methods  include  the  shear  down  test,  the  destructive  chisel  test  and  the  non- 
destructive  chisel  test.  In  the  shear  down  test  and  the  destructive  chisel  test,  the  spot  welds  are  subjected  to  stress  until  they 
break  using  simple  test  means,  without  recording  a  measured  value.  Used  as  evaluation  criterion  is  the  type  of  the  breakage 
and  the  size  of  the  ruptured  nugget.  The  quantity  of  test  scrap  cause  considerable  cost. 

The  advantage  of  the  chisel  test  lies  in  the  fact  that  it  can  also  be  used  on  a  finished  component,  e.  g.  on  a  shell. 
However,  it  is  mostly  used  as  a  non-destructive  test  in  these  cases,  i.  e.  load  is  not  applied  all  the  way  up  to  the  breakage  of 
the  welded  joint.  The  costs  for  this  test  are  comparably  low,  but  so  is  also  the  value  of  its  test  results.  This  applies  in 
particular  to  the  nondestructive  chisel  test.  It  can  only  be  used  for  detecting  defective  spot  welds  whose  strength  already 
lies  far  below  the  permissible  minimum  value,  e.  g.  so-called  “stick  welds”. 

CONCLUSIONS 


www.tiprc.ore 


SCOPUS  Indexed  Journal 


editor@tjprc.org 


1192 


P.  Vignesh,  M.  Parivallal,  D.  Mohankumar  &  Naveenchandran.  P 
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Figure  14:  Installation  of  Body  Seating  Conformation  Device 


Figure  15:  Body  Seating  Conformation  Devices 


•  After  implementing  this  device,  99%  of  the  defects  were  founded  and  rectified. 


•  The  cycle  time  of  the  production  rapidly  reduced  from  15sec  to  7sec. 


•  There  no  separate  team  to  control  this  device,  so  manual  work  stress  is  reduced. 


Figure  16:  Result  after  Installation  of  BSC  Device 
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